Abstract. In many practical problems, it is sometimes necessary to evaluate the derivative of function whose values are given approximately. Firstly, the problem of estimating the derivative of a function observed with error is studied. It presents a proper regularization strategy and explain how to choose regularization parameter. Secondly, the regularization strategy above to the numerical differentiation is applied and discussed in the implementation of the numerical method and the tests which it has performed in order to investigate the accuracy and stability of the numerical differentiation procedure. Finally, some numerical examples will further illustrate that this method is reasonable, effective and reasonable.
Introduction
In recent years, inverse problems in mathematical physics have been one of the fastest growing areas. However, inverse problems are closely linked to the ill-posed, and due to a great deal of difficulty to numerical solution. At the beginning of 1960s, the regularization strategy is proposed by Tikhonov creatively [1] . From then on, Dinh Nho Hao studied the mollification method for ill-posed problems [2] . Y F Wang, W Q Liang, J T Zhao conducted a lot of research [3, 4, 5] . As it is known, the choice of the regularization parameter is a key matter for ensuring proper regularization. There are many problems that can be described by numerical differentiation in the natural science and engineering technology field. It is easy to imagine many different situations---mostly involving ordinary and partial differential equations-related with the question of numerical differentiation of noisy (measured) data. So it is sometimes necessary to evaluate the derivative of function whose values are given approximately. How to get the numerical solution of these functions with noisy data has become a special course. In this paper, the operator with Gaussian kernel is studied and its reasonable regularization parameters in an efficient manner is introduced.
Therefore, a lot of numerical examples show that the process has good stability and high accuracy. The general method to solve the ill-posed problem is to approximate the solution of the original problem with a set of well-posed problems. How to establish an effective regularization method is an important part of the research on the problem of ill-posed problems in the field of inverse problem. J J Cao, Y F Wang and B F Wang [6, 7] conducted a lot of research.
Regularization Strategy
= , where x is the continuous point of f .
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By the generalized Minkowski inequality,
By dominated convergence theorem,
(2) has already proved. By Theorem 1, g α is needed to choose properly, then g f f α * → when 0 
T f t f t T f t T f t T f t f t T f t T f t T f t f t C

Numerical Result
In this section , the regularization strategy is applied above to the numerical differentiation, and discussed the implementation of the numerical method and the tests which it performed in order to investigate the accuracy and stability of the numerical differentiation procedure [10, 11] .
In the examples, the exact data function is denoted by ( ) f t and the noisy function ( ) f t In table1, we give the error between the exact derivative of ( ) sin(10 ) f t t π = and the solution obtained with the regularization strategy. In order to illustrate the numerical approximation to the derivative In experience the exact ( ) x ρ and error function error are given as follow: Table3. This is the the error between the exact derivative and regularization derivative( ω =100)
Conclusions
In many practical problems, it is sometimes necessary to evaluate the derivative of function whose values are given approximately. Firstly, the problem of estimating the derivative of a function observed with error is studied. It presents a proper regularization strategy and explain how to choose regularization parameter. Secondly, the regularization strategy above to the numerical differentiation is applied and discussed in the implementation of the numerical method and the tests which it has performed in order to investigate the accuracy and stability of the numerical differentiation procedure. Finally, some numerical examples will further illustrate that this method is reasonable, effective and reasonable [12] .
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